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A method for producing a composite molded article, 
which comprises the steps of: providing a molded 
product of a thermoplastic elastomer; and then 
molding a thermoplastic rigid resin to fomi a molded 
product of the thermoplastic rigid resin on the 
molded thermoplastic elastomer, to thereby provide 
a composite molded article. 
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Description 

FIELD OF THE INVENTION 

5 The presem invention relates to a method for producing a oompoeite molded arlicte of ttiemnoplastic resins. More 
particulariy. tiie invention relates to a mettiod for producing a composite molded article comprising a thermoplastic elas- 
tomer and a therrrwplastic rigid resin. 

BACKGROUND OF TtiE INVENTION 

10 

Converrtionally, a composite molded article of a thermcptasdc elastomer and a thermoji^stic rigid resin has been 

produced by separately preparing a moWed product of an etestomer and a molded product of a thermoplastic rigid 
resin, and then iDOnding ttiem to each other ijy using a double-sided adhesive tape. However, the adhesion operation is 
trtHjblesome. 

15 JP-B-2-8572 (the term "JP-B" used herein means "an examined published Japanese patent appScation") dtsdoses 
a method which does not necessitates the adhesion operation. In the method, a propylene resin is mett-iryected, and 
then an unvulcanized thernroplastic ^astomer is melt-injected thereon to obtain a composite moWed artide. hlowewer, 
this molding process has difficulties in producing large molded articles due to poor fkjidity of thermoplastic elastomers, 
and it suff^ problems sudh as generation of burrs or flashes at the gate duraig molding. Moreover, in the molding proc- 

so ess, there still remains unsolved problems of causing warpage deformation on the polypropylene resin portion depend- 
ing on the shape of the molded article, and of the occunence of such a i^enomenon that fusion does not occur 
between the potji^ropylene resin and the unvulcanized themiopiastlc elastomer. Furth^more, in general, an unvulcan- 
ized thermoplastic elastomer (ftewble material) yields a larger mold shrinkage factor as compared with a polypropyfene 
resin (rigid material). Thus, when the unvulcanized ttwrnoftastic elastomer is molded after molding the polypropylene 

2s resin, this difference is further increased due to the time difference. Accordingly, the deformation of the molded article 
and the generation of intern^ stress have been considered as problems to be solved. Improvement of a mdd structure 
also must be studied to solve the protilem that an undercut of the thennoplastic eiastoma- part cannot be formed at the 
joint portion between the thermoplastic rigid resin and Vne thermoplastic elastomer. 

JP-B-6-75927 disdoses a method for molding a tank made of resins. In the method, a sealing material made of a 

3C thermoplastic and elastic material is injected to form a sealing part, and ^en a thermoplastic resin is injected to fdmn a 
thermoplastic resin part. However, further improvements are required on making the resin tank lighter ard on increaang 
the adhesion strength between the sealing material and the thermcplastic resin. 

SUMMARY OF THE INVENTION 

35 

The pres^ invention aims to solve the above described proUorts of conventional techr»quee. 

An object of the present invaition is, therefore, to provide a method for producing a Composite molded article com- 
prising a thennoptastic elastomer and a^ermoplastic rigid re&n, which suffers loss limitation in its shape, i.e., which is 
free from tf>e g aeration of gate burrs or flashes of the themuplastlc eiastomer, and which yields a less degree of warp- 
40 age at the themioptastlc rigid resin part 

Other objects and effects of the present invent!<w will become apparent from the following desaiption. 

Regarding a composite molding of a thermoplastic elastomer and a thermoplaslic rigid resin, the present inventors 
have found tttat the disadvantages of tiie above described conventiaial technic^es can be sdved by, first, melt molding 
the thermc^stic elastcMner and then melt molding the tiio-mof^asiSc rigid resin, because of the reason that the differ- 
45 ence in molding shrinkage factor is reduced or almost eliminated by the time difference caused betwe^ the mcHtfings. 
The present invention has been c<»ipleted based on th^ findings. 

That is, the above described objectives of the present invention have been achieved by providing a method fbr pro- 
ducing a composite molded Eultde, i^ich comprises the steps of: 

50 providing a molded product of a thermoplastic elastomer; and 

molding a thermoplastic rigid resin to form a molded product of the thenrtcplastic rigid rean on the molded thermo- 
plastic ^stomer, to ttier^y provide a composite molded article- 
In a specific embodiment, the metoJ omiprises the st^ of: 

55 

positioning the molded thermoplastic Easterner at a predetern^ned position in a mold; 
melting a thermoplaslic rigid resin; 

introducing the moiten thennoptastic rigid resin onto the molded thermoplastic elaskmer in the mold; and 
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cooling and solidfying tiie introduced moltw tiiernnoplastic resin to provide a composite molded artde. 
In another specific enixxiimem, the method comprises: 
5 (a) a first mcMing step for providing the molded product of a thermoptasfic elastomer, which conrprises: 
matting a tiiwmoplastic elastomer; 

introducing the molten thermoplastic elastomer into a first mold; arxl 

cooling and solidifying the introduced mM&n ihermoplaetic elastomo- to provide a molded article of the ther- 
10 mop^stic elastwner; and 

(b) a second molding step for molding a thermoi:^astic rigid resin, which comprises: 

positioning the molded thermoplastic elastomer obtained in the ivr& molding step in a second mold; 
TS melting a thermoptastic rigid resin; 

introducing the molten thermoplastic rigid resin onto tiie ntvslded thermoplastic elastomer in the second mold; 
and 

coding and solidifying Hie introduced mUlen tiiermoplastic rigid resai to provkje a composite molded article. 

20 In the ebcm specific embodiment, fie first and second molds each preferatjiy comprises a core and a cavity. Either 
one of ttw core and cavity of the first mold may be conwwnly used as that of tfie second mold. Furthermore, both the 
core and cavity of the first mold may be commonly used as those of the second mold. In a preferred embodiment, the 
melting of the thermoplastic elastomer and of tiie thermoplastic rigid re^n are each conducted at a temperature of from 
180to280»C. 

ss 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 (a) to 1 (c) are diagrams Illustrating a method for producing a composHe molded article by a core back injec- 
tion molding accorcfing to Example 1 of the present invention. 
30 Fig 2 is a diagram illustrating a composite molded article obtained by a production method according to the present 
inventfon, e.g.. Example 1. 

Fig. 3 is a diagram illustrating a bonded part of a housing conponent and an air-amouit controliing damper for use 
in an automotive air o^xlitfoner. 

35 DETAILED DESCRIPTION OF THE INVENTION 

The thermoplaslic rigid resin for use in the present inventfon is a thermoplastic rigid resin having crystellinity. Exam- 
ples thereof include polyol^in resins such as a low density polyethylene, a straight chain low density polyethylene, a 
high density polyettrylOTe, a cryst^line propylene honoopolymer, a crystalline ethylene^opylene copolymer and 

*J polymethylpentene; acrylic/styrene/ acrylonitrile copolymars, acrylonitrile/butadiene/styrene copolymers, meth- 
acrylic/styrene copolymers, nylon resins, polyljulylene terephthalate resin, polyethylene terephthalate resins, polysty- 
rene resins, styrene/acrylonitriJe copolymers, polycarioonate resins. Of these, polypropylene is preferred, because the 
weight of the resulting tiiernx^stic resin composite molded article can be reduced, and because the adhesion 
strength can be increased The polypropylene is pr^eraUy one having an isctactic pendant fraction of 0.94 or higher 

45 and having a crystal melting point of from 1 63 to 1 65''C, because a therny^astic resin composite molded article of high 
rigidity can be obtained. The malt flow rate (measured under conditions of 230°C: 21 .18N) of the polypropylene for use 
in the present invention is preferably ftom 10 g/10 n^mrtes to 40 g/10 minutes. Hits is because such a polypropylene 
facilitate the production of a moldsd articles having complicated shape and a small thickness. 

The thermoplastic rigid resin for use m the present invention preferably has a flexural modulus at 23°C of 600 MPa 

50 or higher, and more preferably 800 MPa ch- higher. Furthermore, the thermoplastic rigid resin preferably has a melt flow 
rate {as measured under conditions of 230''C: 21 . 18N) of 5 g/10 minutes or hic^ier. If tine melt flow rate of the tiiermo- 
plastic rigid resin is lower tiian 5 g/10 minutes, the fluidity thereof t^xm moidir^ decreases to impair the external 
appea'^e of the molded article, or to make it difficuH to produce large molded articles. 

The thermoplaslic rigid resin for use in the present invention may contain, as needed, an inorganic filler such as 

55 talc or mica, an ethylene/propylene copdymer rubber, and a known additive including antioxidizing agents, neutralizing 
agents, lubricants, antistatic agents, pignronts. etc.. which are used in common thermoplastic rigid resins. In tiie present 
invention, the thermoplasfic rigd resin composition prefaably contains talc in an amount of from 5 to 20% by weight 
based <m the weight of the con^wsition, because a thermopiastk: resin con^site molded article of high rigidity can be 
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obtained. 

The thermopiastic elastomer for use in ttie present invention shews rubber elasticity at ordinary temperatwe and 
can tje nxilded in the same manner as those for convnon Ihenmoplastic resins. The thermoplastic eiastomer may be 
either of crossHinking type such as tP N (inteqjenetrated network structure) or of non-crosslinking type. Examples of the 

5 thermoplastic elastomers for use in the present invention include pdyamide*ased thermoplastic elastomers, polyole- 
fin-based thermoplastic elastomers, polystyrene-based thermoplastic etastomers such as a styrene/ethyleneAxjty- 
lene/styrene iAock copotymer, a ayrene/ethytene/txopylene/stiffene block copolymer, a stin-ena/isoprene/styrene 
copofymer, a styrenertxitadiene rubber and a styrene/ethylene/propylene Wock copolymer, polyester-based tha-nrK>- 
ptastic etastomers, fluorine-based thermoplastic elastomers, polyisoprene-based thermoplastic elastomers and ethyl- 

10 ene^opyfene/diene elastomers. Of these, polyolefin-based tfiermoplastic elastomers and ethylena^opylene/diene 
elastomers are preferred, and ^h^me/propfi&ne copofymer ^astomers are particularly preferred among the polyde- 
fin-based thermoplastic elastomers, because a light-weight ftermoplastic resin composite molded article can be 
obtained and a high baxlirtg strength with the thermoplastic rigid resin can be obtained. Two or more of these thermo- 
plastic elastomers may be used in combination. 

15 Mineral oil may be Wended with the etfiylene^ropylenaWiene dastomers to further increase the flexibility thereof. 
To further increase the rtiDbar elasticity of the ethylene/propylene/diene elastomers, the thermoplastic elastomer 
may be melt kneaded while blending it with a pwoxide. To further inaease the bonding strength between the ethyl- 
ene/tjropylene/diene elastomer and the thermc^jlasfic rigid resin {6.q„ p(^ypropyfene), an ethylene/tiropylene copoly- 
mer having a crystal melting point of from 125 to iSO'C may be blended with the Easterner. 

£0 The thermoplastic elastomer for use in the present invention preferatJy has a f lexurat modulus at 23°C of 500 M Pa 
or lower, and more preferably 300 MPa or lower, Further prefen-ed are those having a melt f tow rate (as measured under 
conditiais of SSCC: 21 .18N) of 0.1 g or higher. If the meH flow rate is lower thai 0.1 o/10 minutes, the fiiidity thereof 
upon molding becomes too low, to thereby impair the extwnat appearance of the molded article and makes it difficuft to 
produce large nnolded articles. 

ss CrosslirMng agents such as an organic peroxide, lubricants, anticudizing agents, neutralizing agents, pigments, 
liiiricants, mineral oil and antistatic agents, which are used in common polyolefin-ljased thermcqilastic elastomers can 
be added, as needed, in the thermoplastic elastcHner for use in the present invention. 

The fhennoplastic elastomw can be produced by an ordinary method. For example, a pdyolefin-based thermo- 
plastic elastomer can be produced according to the foBowHig method. 

30 A crystalline ethylene/propylene copolymer and an ethylene/propylene copolymer rubber are integrally Wended, 
and the blond is mett-kneaded by a twin-screw extruder (PCM^, manufactured by Ikegai Tekho K.K.) wKdi cylinder 
tenperature is set to 200''C, to cbtim a pelletized pdyol^in-based thermoplastic elastomer. 

Any type of molding methods inducfing, for example, therm^ press molding methods and ir^ection molding me*- 
ods can be used in the molding process (including the first nx)ldinQ and the second molding) for producing composite 

35 molded artides according to the present inventfon. Examples of the injection nxAfing method include insert-type mold- 
ing and miifi-cokir type mc^Ing, dqsending on the injection fbrm, and include mold movable rotary molding, nrtold recip- 
rocating molding and core back type molding, depending on the cavity form. 

When the core of the first mold is also used as the core of ttie second mold, the positioning of ttie molded themio- 
plasttc elastomer in a seccmd mold can be omitted. 

40 Referring to Fig. 1, a repres^tive mold movable rotary nx^ng m^hod (core back molding and core rotary 
method) is desaibed below. 

A two-cokjr injection molding machine having a damp force of 200 t (IS200-BV, manufactured by TosM>a Kikai 
K.K.) is used with setting the mold-pass wat^ temperature, for exanple, to 40''C. 

As a first stage mo Wing, the temperature of the cylinder is set at 180°C, and a thermoplastic elastaner Eo is 
4S molded by injecting it into a first stage mold comprising a core mold and a cavity at an ir^ecfion pressure of 650 
kg/cm^ and at an injertion speed of 100 mmfeec (see Fig. 1(a)). 

Then, the ewe mokte Ci and Cg are moved backward (to the left in Fig. lOi)) and the core ment>er having fliese 
two core mokls is rotated to replace one core mold with the other (see Rg. 1 (b)). 

In this case, the second mold for use in ttie second stage molding is constituted by using the core C] on which the 
so molded thermoplastic elastomer E is positioned as it is, ajnd a ca\nty Ms (see Fig. 1 (c)). 

Then, through a cylinder Sj, which temperature is set at 240''C, a tfiermoptastic rigid resin Hq is injection molded 
irSo the space formed between ttie core and the cavity Mg at an injectkxi pressure of 650 kg/cm^ and at an injection 
speed of 100 nm/eec to provide a mc^ed ttiemioplastic rigid resin H on the molded thermoplastk; elastomer E. Thus, 
a composite molded artide CM is obtained. 
ss An example of the composite molded article according to the present invention is sfiowed in Fig. 2. This example 
is a laminated ^eet of a layer of a moWed thermoplastk; elastomer E and a layer of a fhennoplastic rigid resin H. How- 
ever, the composite moWed artide according to ttie present invention is not limited to such a sheet type. Fw example, 
one shown in Fig. 3 can be also obtaned. This example ^tows a mender for use in an automotive air conditioner, whtoh 
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mefrtwr is composed of a housing component and an air-amount controlling danper, 

The fyesent Invention will be descra>ed in greater detail below with reference to the fbHounng Examples, but the 
invention should not be oonetrued as being limited thereto. 

5 EXAMPLES 

The molded articles obtained in the production mettxxJs in examples and comparative examples were each evalu- 
ated as follows. 

10 Warpaoe of the MokiMt Afticla: 

A load (2 kg) was mounted on one end in the longitudinal direction of each of the composite molded artcles (100 
mm in widtfi, 240 mm in length, and (2 + 2) mm in thickness) obtained in the examples as shown in Rg 2, and the rise 
on the other end due to warpage was measu'ed. Ttie maximum value thus obtained was used as ttie warpage of tie 
15 molded article. 

PrflsaTceofGateBunr: 

Whether gate burr (gate flash) generated or not at the gate portion after cwrposHe moldkig was evaluated, and 
20 those having burr at the gate portion were marked "B", and those tiaving rto bunr were marked X3". 

AJhesion Test: 

Test pieces were produced by, first, injection molding a ^lernnoplastic elastomer, and ttien injection molding a ttier- 
25 moplastic rigid resin. Thus, test pieces having a size erf 10 (Wde) x 180 (Length) x 4 (Thick) mm (the thickness is com- 
f)osed of 2 mm of the thermoplastic Easterner and 2 mm of the thermoplastic rigid resin), but being bonded only on the 
central portion having an area of 10 x 10 mm and the rest remaining non-twnded were obtained. Then, the thermoplas- 
tic rigid resin part was stretcfwd at one end of the test piece for a length of 400 mm at a tensile speed of 20 rmVmin, 
and whether the bonded portion was peeled oft or not was observed. For each Example and comparative Exanples, 
30 five test pieces were prepared and tested as desc^lsed above. \Mien peeling of the 10 x 10 mm bonded portkxi was 
observed in all the five test pieces, the result was marked "B", whereas no peeling was observed si any of the five test 
pieces, the result was marked "VQ", When peefing of the tended portion was obsen/ed in from aie to four test piec« 
amcHig the five test pieces, the result was marked "Q'. 

The thenmoplastic rigid resins and thermoplastic elastomers used in the Examples ami Comp^tive Examples are 
35 descrbed below. 

Thermoplastic Rigid Resh M^Y 

A composition composed of 80% by weight of a crystatSne polypropylene having a crystal melting point of 164°C, 
40 an isotactic pendait fraction of 0.95, and a melt flow rate (230''C: 21.18 N) of 20 g/10 mimjtes, and 20% by weight of 
tak; having an average particle diameter of 1 .9 ^m. 

Thynwlastic Rigid Resin (Hi): 

45 A composition composed of 60% by weight of a aystaliine polypropylene having a crystal melting point of 164°C, 
an Isotactic pendant fraction of 0.95, and a mett fkw rate (230°C: 21 .1 8 N) of 20 g/lO minutes, and 40% by weight of 
tate having an average p^de di^neter of 1.9 m>d. 

ThppTippl^sfe Riffd Resin (Hg) : 

6-nylon having a meit f low rate (230''C; 2 1 . 1 8 N) of 85 g/1 0 miixites and a crjretal m^ng pdnt of 2 1 5''C. 

ThermoDlasHc Elastomer iEcV 

ss A Wend of; 40 parts by weight of a crystalline ethylene/propylene copdymer having a melt flow rate (SSO'C: 21.18 
N) of 6 g/10 minutes and a crystal mettng point of 1 64° C; 50 parts by weight of an ethylene/propylene copolymer elas- 
tomer having a Mooney wscosity of 24 ML,^ (100"C) and an ethylene content of 75% by w«ght; 10 parts by weight of 
paraffin mineral oil; and 0.5 pals by weight of 1,3-bis{t-butylperoxyiBopropyl)benzene was fxepared, and was mett 
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kneaded in a twin-screw extruder having a cylir>der set temperature of 2(}0''C, Id obtain an elastomer having a mett fkw 
rate (ZSO'C; 21.13 N) of 3 g/10 minutes. 

Thermof^astic Elastomer (E ^): 

5 

A biend of: 40 parts by weight of a crystaiBne ethyteneyipropylene copolymer Inaving a melt ftow rate (230°C: 21.18 
N) of 6 g/10 minutes and a crystal melting point of 1 35°C; 50 parts by weight of an ethylene/propylene/diene elastomer 
having a Mooney viscosity of 88 ML1+4 (lOO'C). an iodine value of 12.5. and an propylene cc«tent of 25% by weight; 
10 parte by weight of paraffin mineral oil; and 0.5 parts by weight of 1,3-bisCt-t)utyiperoxyisopfOpyf)ben2ene was pre- 
10 pared, and was melt kneaded in a twin-screw extaider having a cylinder set temperature of 200°C, to obtain an elas- 
tom^ having a mett flow rate(230''C: 21.18 N) of 1 g/10 minutes. 

Thermoplastic Elastomer (Eg) : 

15 St^ene/6thylene/butadi«ie ^astomer having a meltflow rate (230''C; 21.18 f^ of 10 g/lO minutes. 

A two-color injection moldtng machine having a danp force of 200 t (1S200-BV, m^ufactured by Toshiba Kikal 
so K.K.) was used with setting its mold-pass water temperature to 40«'C. 

As the first stage mokSng, the temperature of tite cylinder was set at 1 80°C, and ttie thermoplastic ela^omer Eq 
was injecfion molded into a first mold composed of a core mold Cf and a cavity at an injection pressure of 650 
l<g/cm^ and at an injection speed of 100 mmfeec. Thus was obtained a molded product E having a aze of 200 mm x 
100 rrni X 2 rtvn (see Fig. 1(a)). 
25 Then, the core that was in dose contact with the molded product was moved backward and the core member 
having mounted thereon the core molds Ci and Cg was rotated (see Fig. 1 ^)). 

In the 8i4)sequent second stage molding, a ^cing of 2 mm was taken between the core Ci , on which the molded 
artjde E still remains, arKi the cavity M2. Thus, a socotkI mold is constituted (see Fig. 1 (c)). 

Then, through a cylinder 82, which temperature was set to 240''C, a thermoplastic rigid resin Hq was irijection 
30 molded into the space portion between the core Ci and the cavity Ms at an injection pres»ire of 650 kg/cm^ and at an 
injection speed of 100 nwVsec to obtain a molded product H formed on the molded prodjct E, Thus, a composite 
molded article CM having a size of 200 nm x 10 mm x (2 + 2) nvn was obtained. 

The evaluation resiits of the molded product are shown in Table 1 . 

35 EiaMELEi 

The same procedure as in Example 1 was followed, except that thermoplastic rigid resin was used in place of 
thermoplastic resin Ho. The results are shovm in Tdole 1 . 

The same procedure as in Examine 1 m«s followed, except that ^ermoplastk; elastomer was used in place of 
thermoplastic ^astixnm' Eq. The results are shown in Tatiie 1 . 

45 EXAMPLE 4 

After molding a composite molded article in the same manner as in Examfde 2, the core was moved backward 

and the cae member having cores C-i and C2 was rotated. The core Ci having placed thereon the composite moided 
article as it is and the cavity M., were used as a moid for a third stage irvilding (the core and the cavity were the same 
so as those of the fust moid), and a 2 mm-thick sp^se was taken between the molded article surface and the cavity M^ . 
Then, to tiie space, a thermopjastic elastomer was injection molded at a cylinder temperature of 1 SCC, an injection 
pressure of 650 kg/cm^, an Injection speed of 100 mm/sec, and a mold water pass tenperature of iO^C, to obtain a 
three-layered corrposite molded article having a size of200mmx10nimx(2 + 2 + 2) nm. 
The results obtained are sfiown in Tfdjie 1. 

55 

EXAMPLES 

The same procedure as in Exanr^e 1 was followed, except that thermoplastic rigid resin IH2 was used in place of 
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thermoplsstic resin Hg. The resuHs are shown in Table 1 . 
EXAMPLE 6 

The same procedure as in Examji^e 1 was followed, except that thermoplastic elaetomer Eg was used in [^ace of 
thernuplastic etastomer Eq. The results are diown in l^e 1. 

GOMRARATIVE EXAMPLE 1 

The same motcSng machine as used in Example 1 was used. A thermoplastic rigid resin Hq was molded as the first 
stage moving, and a thermoplastic elastomer Eq was molded thereafter as the second stage moking. 

More specif ically, for the first stage molding, the temperature of the cyRnder was sat at 240°C, and the thermoplas- 
tic rigid resin Hq was injection mokJed at an injactiOTi pressure of 650 kg/cm^, an injection speed of 100 mmfeec and a 
mold pass water temperature of 40''C. 

Then, the core, to which the thus obtained molded article (2CH) mm x 100 rmi x 2 mm) was brou(^ into dose cm- 
tact, was moved backwanJ, and the core member having mounted thereon cores was rotated in the same manner as in 
ExampSe 1. 

As the seconi stage molding, to the 2 nvn-thick ^ce formed between the cavity and the molded article surface, 
thermoplastic etastomer Eo was injection molded at a cylindw temperahire of ISO'C, an kijection pressure of 650 
kg/cm^, an injection speed of 100 mm/sec and a moid water pass temperature of 40°C, to obtain a composite molded 
article (200 nm x 10 mm x (2 + 2) rmi). 

COMPARATtVE EXAMPLE 2 

The same procedure as in comparative Example 1 was It^lowed, except tiat thermopiastic rigid resin Hq was 
djanged with themvaplastic rigid resin Ht. 

The results obtained in these comparative Examples are also shown in Table 1. 
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As demonstrated in the results shown in Table 1 . the mokkd articles otitained in Examples 1 to 3, which ware pro- 
duced tiy molding the thermt^)lastic elastomer prior to *e molding of *e thermoplastic rigid resin, generated no buns 
at the gate portion of the cavity. However, the molded Nicies obtained in comparative Examples g^ierated burrs at the 
gate portion and marked warpage. 

The molding method aocorcing to the present invention is siperior in moldability concerning various types of com- 
posite molded articles, and the molded composite articles obtained by this molding method have excellent external 
appearance. Accordingly, the molding method according to the present invention is particularly useful for composite 
molding of a Uiermoplastic dastomer and a thermof^stic rij^d resin, such as those used in a fitfing portion of an air 
control damper and a duct for automotive air coxfitioners, as well as in a bcmded part of a housing component and an 
air control damper for automotive air conditioners, as shown in Rg.3. 

The method for producing a composite molded article of thermoplastic resins of the present invention has a feature 
not to generate Ixjrrs at a gate portion for injection, and to provide a motded article having reduced watpage. 

While the invention has been described in detail and with referwce to spectfic examples thereof, it will be apparent 
to one skilled in the art 4iat various changes and modifications can be made therein without dep^ng from the spirit 
and scope thereof. 

Claims 

1 . A method for producing a composite molded article, which comprises the steps of: 

providing a molded product of a thernv^astic elastomer: and 

molding a thermoplastic rigid resin to form a molded product of the th^moptastic rigid resin on said molded 
thermoplastic elastomer, to thereby provide a composite molded article. 

2. The mettxxf according to claim 1,viriii(^ comprises the steps of: 

positioning said nxdded thermoplastic elastomer at a predetermined position in a mold; 
melting a thermoplastic rigid resin; 

introducing said molten tiiermoplasttc rigid resin onto said molded thermoplastic elastomer in s^ mold: and 
cooling and solidifying said introduced nK^en thermoplastk: ri^pd resin to provide a composite molded article. 

3. The method according to daim 1 , whidi comprises: 

(a) a first molding st^ for providing said molded product of a therimplastic eiastomer, which comprises: 
meftmg a ^ermoplastic elastomer: 

introducing said molten thenrraf^astic elastomer into a first mold; and 

cooling and solidifying said introduced molt«i tiiennof^astic elastomer to provide a molded article of said 
tiiennoplaslic elastomer; and 

(b) a second molding step for molding a thermoplastic rigid resin, which comprises: 

positioning said molded thermoplastic elastomer obtained in said fn-st mok&ig step in a second nwld; 
melting a thermoplastic rigid resin; 

introducing said molten tfiermopla^ic ri{pd resin ortto molded thennoplastic etastomer in said second 
mold: and 

coding and sdidifyir^ said introduced molten thermoplastic rigid resin to provide a composite mdded arti- 
de, 

4. The method accordir^ to claim 3, wher^n said first and second molds eadi conprises a core and a cavity. 

5. The method according to daim 4, wherehi either one of said core or cavity of said first nrold is commonly used as 
ttiat of said second mold, 

6. The method according to daim 4, wherein both said core snd cavHy of said first mdd are OMnmor^y used as tirose 
of said second mold. 

7. The me^od according to daim 3, vi^erein said melting of tiie ttiermoptastic elastomer ^ d tiie thennopiastic 



& 
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rigid resin are each conducted at a tenperature of from 180 to 280°C. 

Ttie me^wd according to daim 1, wherein said thermoplastic ri^ resin ccHtiprises polypropylene. 

The rrteihod acccHiiing to claim 1 , wherein emd thermoplastic rigid resin coirqsrises polypropylene, end said th«-- 
mcplaetic elastonw corrprises a polyolef in. 
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